The baryon junction exchange mechanism recently proposed to explain valence baryon number transport in nuclear collisions is extended to study midrapidity anti-hyperon production. Baryon junction-antijunction (JJ) loops are shown to enhanceΛ,Ξ,Ω as well as lead to long range rapidity correlations. Results are compared to recent WA97 P bP b → YȲ X data.
transport of valence baryon number over a large rapidity intervals in nuclear collisions as observed in [20] , but it also was shown to naturally enhance the "valence" hyperon (Y −Ȳ ) production. However, as shown below, this diquark breakup mechanism is unable to explain the observed anti-hyperon enhancement.
The M J 0 or JJ trajectory corresponds in operator form to the exchange of a closed three string configuration (three sheet topology) written below,
When in a highly excited state, this JJ three string configuration fragments into a baryon and an antibaryon with approximately three times the rapidity density of mesons of e + e − between the baryon pair. The fragmentation of the three independent strings naturally enhances the transverse momentum as well as the strangeness content of the baryon and the anti-baryon. In particular, the fragmentation of JJ into Ω − andΩ + is possible. In addition, novel long range rapidity correlations are predicted by this mechanism as shown below.
The generalized optical theorem and Regge theory [21] provide the calculus to compute the differential inclusive cross section of baryons resulting from JJ exchange. The Regge diagram shown in Fig 1a represents the extra contribution to the single inclusive "valence" baryon distribution due to the junction exchange [10, 21] and gives
where C B is an unknown function of the transverse momentum of the "valence" baryon and the couplings of the M (0) − 1)y B ) for the target region. The contribution to the double differential inclusive cross section for the inclusive production of a baryon and an anti-baryon in NN collisions due to JJ exchange (shown diagrammatically in Fig 1b) is
where C BB is an unknown function of the transverse momentum and the M J 0 + P + B couplings. We include these processes in the string model by introducing diquark breaking (Fig. 1c) and JJ loop (Fig.1d ) string configurations.
From Eq. (3), the predicted rapidity correlation length (1 − α M J 0 (0)) −1 depends upon the value of the intercept α M J 0 (0). As in [11] , we assume α M J 0 (0) ≃ 1/2. Our choice is based upon arguments and estimates from a multiperipheral model approximation [19, 22] and is consistent with the multiplicity and energy dependence of ∆σ = σ pp − σ pp [23] . This value α M J 0 (0) can now again be tested through the rapidity correlations. To test for this M
) requires the measurement of rapidity correlations on a scale |y B − yB| ∼ 2. We note that it would be especially useful to look for this correlation in high energy p + p → B +B + X, especially at RHIC where very high statistics multiparticle data will soon be available.
Replacing the M J 0 reggeon in Fig 3b with the Pomeron or other Reggeon states gives the remaining contributions to the double inclusive differential cross section. Replacing the M J 0 with the Pomeron leads to a uniform rapidity distribution which corresponds to the uncorrelated product of two single inclusive differential cross sections [21] . (The short range ∆y ∼ 1 dynamical (Schwinger) correlations in string models lie outside the Regge kinematic region). Replacing the M J 0 with other Reggeons such as the ω provides a contribution which is similar to Eq. (3) but with a different coupling and with α R (0) instead of α M J 0 (0). We argue that the contributions from these Reggeons is small since the contribution from the M J 0 seems to dominate the contribution from the ω in pp and pp scattering (see [19, 23] and references therein). In addition, in the string picture, the contribution of the ω is modeled as single string between the baryon and the antibaryon which leads to lower multiplicities and does not provide a strangeness enhancement.
We modified HIJING/B [11] to include the above JJ loops and the new version, called HIJING/BB, is available at [24] . By fittingp andΛ data from p + p [25] and p + S [26, 27] interactions at 400 GeV/c and 200 GeV/c incident momentum, respectively, the cross section for JJ exchange is found to be σ BB = 6 mb. We took the threshold cutoff mass of Fig. 1d configurations to be m c = 6 GeV. This large minimum cutoff is necessary in order to provide sufficient kinematical phase space for fragmentation of the strings and for BB production. In addition, the applicability of the Regge analysis also requires a high mass between all of the external lines in Fig 1b. At SPS energies ( √ s ∼ 20), this kinematic constraint severely limits the number of JJ configurations allowed, reducing its effective cross section to ∼ 3 mb. The p T of the baryons from the JJ loops are obtained by adding the p T of the three sea quarks along with an additional soft p T kick. The soft p T kick is taken from a Gaussian distribution whose width σ = 0.6 GeV/c is fit to p + S data [26] at 200 GeV/c. At collider energies, hard pQCD processes are modeled as kinks in strings as in HIJING [4] . In multiple collisions, a (color 6) diquark broken through a junction exchange in a previous collision has a finite probability to reform (color3) in a subsequent collision. However, in the present implementation, we assume that when a junction loop is formed in a previous collision, then it cannot be destroyed in subsequent collisions. The pA data are consistent with these assumptions. We emphasize that the present version of HIJING/BB does not include final state interactions. Although final state interactions such as (e.g. N +π → Λ+K) and Y +p → X can change the flavor and relative yields of many hadrons, we note that these interactions cannot easily enhance the multiplicities of the multi-strange baryons, Ξ and Ω.
In Figure 2 , we show the computed net hyperon yields (Y +Ȳ ) from the HIJING, HIJING/B and HIJING/BB event generators for p + P b, S + S and P b + P b at 160 AGeV. HIJING (open triangle) is seen to underpredict the hyperons in P b+P b reactions. HIJING/B results (open squares) show that the valence junction exchange significantly enhances the multiple strange baryon yields. The anomalously large WA97 Ω yield (solid triangle) in P bP b is not explained however. The JJ mechanism in HIJING/BB enhances the net (Y +Ȳ ) yield only modestly. However, Figure 3 shows the large effect of the JJ loops on the ratio of the yields of the antihyperons to the hyperons, η = N B /NB. In HIJING, this ratio is close to 1 for S = −2, −3 baryons because they are mostly formed via diquark-anti-diquark fragmentation of single strings. In HIJING/B, the splitting of the string in Figure 1c into three smaller mass strings strongly reduces the phase space for antihyperon production and leads to a very small ratio of η shown in Fig. 3 . HIJING/BB solves this problem by providing a natural channel that enhances anti-hyperons production.
Returning to the striking enhancement of the Ω in Figure 2 , we note that the diamonds show that even a very modest rope enhancement of κ = 1.4 GeV/fm is enough to enhance the Ω by another factor of 10. This rare observable is exponentially sensitive to uncertainties in the multiparticle phenomenology. We note for example that there exist more complex multibaryon loop diagrams of junction -anti-junction vertices that can further enhance ΩΩ production. We do not pursue such possibilities here, but leave them for another work, since our main point here is to show that JJ loops are natural and provide a qualitative explanation of the observed moderate antihyperon/hyperon ratios in Fig.3 .
Finally, we predict in Fig. 4 the initial distribution of antibaryons for Au + Au collisions at √ s = 200A GeV for b ≤ 3 fm. The estimates for thep in HIJING/BB are a factor of 3 lower than the original HIJING prediction. This results from correcting for an overpredicted (factor of 2)p yield by HIJING for p + p collisions at 400 GeV/c and allowing at most one JJ loop in the wounded nucleon string. TheΛ are less effected (factor of 2.5) by these corrections due to the extra strangeness enhancment from the fragmentation of the JJ loops. In summary, we showed that modifications in the multiparticle production dynamics which are consistent with pp and pA physics can yield significant (anti)hyperon production as well baryon stopping power in AA collisions. The large WA97 antihyperon/hyperon yields require JJ loops in this approach. However, the absolute yields of especially the Ω − (sss) are still underestimated (without ropes or more complex multibaryon junction diagrams). Upcoming measurements at RHIC on baryon number transport and BB correlations will be especially important in clarifying whether indeed the JJ exchange mechanism plays a dominant role in hyperon dynamics. 
